SECTION I LITERATURE REVIEW
Medicaid was established in 1965 as Title XIX of the Social Security Act to subsidize health care services for eligible individuals with low incomes and resources. The program finances health care coverage for about 40 million people, over half of whom are children. 1 Within broad federal requirements, each state establishes its own eligibility standards; determines the type, amount, duration, and scope of services; sets the rate of payment for services; and administers its own program. 4166 dental providers, including general dentists, oral surgeons, pedodontists, and orthodontists, were enrolled in the NC Medicaid program. 2 Medicaid programs will only fund orthodontic treatment for "functionally handicapping" conditions. The probability for approval by the N.C. Medicaid program is increased when two or more of the following criteria exist: severe skeletal condition; severe occlusal discrepancies or crossbites with functional shifts; functionally intolerable moderate to severe crowding; traumatic deep bite;
an overjet of 6+ mm; an openbite greater than 4 to 5mm; psychological and emotional factors; and potential that all problems will worsen. Orthodontic services are not covered in N.C. for the following types of cases: early treatment cases in the mixed dentition; interceptive orthodontics; minor tooth movement cases; canine impactions with a poor prognosis; posterior crossbites without a functional shift or history of temporomandibular dysfunction; Class I malocclusions with moderate crowding; mild to moderate anterior spacing; simple one arch treatment; localized tooth alignment problems; and cases begun prior to Medicaid eligibility. This mandate included orthodontic treatment for a handicapping malocclusion. [3] [4] [5] Barriers to care, however, have prevented the effective implementation of the EPSDT goals.
There are several different types of barriers to accessing oral health care, as outlined by Mertz et al. 6 Four categories exist that can be applied from both the consumer perspective and the provider perspective: physical, financial, attitudinal, and process barriers. Physical barriers include those factors that prevent an individual from physically getting to available dental services (lack of available dentists in the area, a handicap, transportation issues, hours of operation for the dental office, wait time to schedule an appointment, etc.). Financial barriers are any cost or payment related issue that prevents an individual from seeking or obtaining care (lack of dental insurance, high cost of dental services, overhead costs for practices, administrative burdens, etc). Attitudinal barriers include the comfort level of the individual in the practice setting, his or her perceived oral health needs, emotional or circumstantial factors, and factors that influence how a provider views different segments of society. Finally, process barriers include lack of knowledge of eligibility for services, difficulty navigating the system or paperwork, the lack of evidence base for practice, and the ethical and moral issues in providing care.
Mertz et al. 6 also discuss system barriers, which are different from the individual barriers discussed above. System barriers affect the whole community. These include education and workforce development issues, government funding and regulatory issues, private insurance industry issues, and other external issues. 7 believes that three essential interdependent elements must be addressed to adequately enhance access to care: the demand for dental care, the dental work force, and the economic environment. The demand for dental care, versus the need for dental care, includes factors that influence an individual's decision to seek dental care. Perceptions of need or lack of need for dental care may become a barrier in that it affects the willingness of the patient to seek care. There has to be an adequate work force to provide services to patients.
Guay
Deficiencies can occur if there is an inadequate number of dentists or if there is a poor distribution of dentists within a state. Economic factors, such as low reimbursement fees and the ability for a patient to pay for care, must also be considered in outlining solutions to increasing access to care. 7 Gold et al. 8 argues that there are six classes of barriers to access: provider supply and distribution, program participation by providers, financial accessibility (coverage, benefits, and cost sharing), system accessibility (office hours, availability of appointments, transportation availability, rules regarding referrals to specialty services, etc.), patient knowledge, and system sensitivity to patient preferences. This review of the literature will concentrate on the dental work force/program participation by providers, attitudinal barriers, and the economic or financial (from the practitioner's perspective) elements of access to care. also found that pediatricians in
North Carolina who received a higher proportion of their customary fee were less likely to restrict access. However, this relationship was weakened after controlling for the size of the community, the pediatricians' attitudes, whether they felt they were too busy to see Medicaid patients, and whether they believed Medicaid patients had access to other resources of care.
Gold et al. 8 reviewed available research and found that more recent studies demonstrate that reimbursement level has smaller, mixed, or no effects on Medicaid participation. Thus, increasing practitioner participation may take more than just increasing fee reimbursement.
Margolis et al. 12 go on to state that there may be a stronger relationship between the size of the local community and the decision to restrict access. Commonly cited reasons for restricting access included the Medicaid bureaucracy, the characteristics of the Medicaid population, and the effect Medicaid would have on revenue. Busyness, the belief that there were other resources for Medicaid patients, and lack of knowledge about the Medicaid program also affected participation in Medicaid.
Low practitioner participation in the Medicaid program is also a problem in dentistry.
Several studies have been conducted to determine factors that may influence the decision to provide care for Medicaid-eligible patients. Lang and Weintraub 5 surveyed general dentists in Michigan and found that about half of the respondents did not accept Medicaid, 29% had less than 10% of their patient population on Medicaid, and 22% had 10% or more Medicaideligible individuals in their patient population. They found that dentists who treated more
Medicaid patients were younger, had been in practice fewer years, are more likely to be in group practices, and saw a higher number of new patients per month. Dentists in rural areas were also more likely to accept Medicaid patients. The following reasons were suggested to explain these differences: younger dentists may need to fill up more available appointment time, more new patients may be scheduled because of the likelihood of broken appointments, and geographic differences in participation may be related to economic differences in the areas. The authors also state possible reasons for the low participation level found among Michigan dentists: an inadequate fee schedule, dissatisfaction with prior authorization procedures and restrictions compared to private dental insurance, delays in receiving payments, and frequent broken appointments. These reasons are very similar to those given by physicians for restricting access. . Unlike the findings of many studies, most Medicaid patient behaviors were considered to be minor problems for the majority of the dentists interviewed. 17 Shulman et al. 18 surveyed attitudes that Louisiana dentists had of the Medicaid program. They examined the following Medicaid-related issues: broken appointments, low fees, patient non-compliance, frequent denial of payments, requirement for prior approval, slow payment, frequently changing regulations, intermittent patient eligibility, complicated paperwork, and too few practices accept Medicaid-enrolled children. With the exception of broken appointments, non-participating dentists felt that the above issues were more important than enrolled dentists. Broken appointments, low fees, and patient noncompliance, in decreasing order, were considered the most important issues. In comparison to private dental insurance, both Medicaid providers and non-providers felt that the only significant difference was reimbursement levels. However, 24% of the nonparticipating dentists stated that they would consider participating in the Medicaid program if the reimbursement fees were raised to a level similar to the customary fees; 49% would participate only if other changes were also made in the program; and 27% stated that they would not participate under any circumstances. This result shows that increasing reimbursement levels alone will not substantially increase participation. In addition, their data showed that newly graduated dentists were more likely to be actively participating in the Medicaid program.
Little has been published regarding orthodontists' participation in the Medicaid program and their attitudes toward the Medicaid system and its clients. King et al. 16 conducted a study to assess the likelihood that a publicly-funded early interceptive program would increase Medicaid participation by orthodontists, increasing access for low-income between participants and nonparticipants. Medicaid providers were more likely to be in rural areas, had fewer patients with private insurance, provided more discounted fees, received more inquiries from Medicaid patients, and were more likely to feel overworked. Both
Medicaid participants and nonparticipants felt that there was some benefit to early orthodontic treatment, but Medicaid providers were more willing to participate in a Medicaid-sponsored program of interceptive orthodontic treatment. Medicaid participants reported fewer problems with Medicaid in only two of the ten issues given: "getting billing questions answered" and "need for prior authorization". Both Medicaid providers and nonproviders felt that low reimbursement was the largest problem. Both groups of respondents considered the following issues significant, in descending order of importance:
"patient may fail to show up for appointments," "difficulty collecting from Medicaid,"
"delays in receiving payment," and "patients are often late." Both groups reported that "unruly or uncooperative patients," "loss of coverage during treatment," and "patients cancel at the last minute" were not as significant as other factors. King One significant obstacle in achieving the legislative mandate of the EPSDT legislation has been limited provider participation by dentists in the Medicaid program.
From the Medicaid recipient's perspective, difficulty finding a provider, limited number of available appointments, transportation problems, excessive wait times, and discriminatory behavior from staff and providers have been identified as problems in accessing dental care. 6 Low participation by dentists in the Medicaid program has been linked to low reimbursement rates, excessive paperwork, need for prior authorization, denial of payment, restrictions in reimbursable services, payment delays, and broken appointments. 
MATERIALS AND METHODS
A cross-sectional census study design was used to assess the level of participation of 
Instrument development and testing
Survey questions were derived from previously developed and tested survey instruments 4, 14 and new ones developed to meet specific research aims. The questionnaire was pre-tested on full-time orthodontic faculty at the University of North Carolina who were
asked to provide open-ended comments regarding ease of completion, confusing items, and word changes. These individuals were excluded from the final study sample. The Survey
Research Unit of the Biostatistics Department and the Assistant Director for Survey Research and Development at the Odum Institute for Research in Social Science at the University of
North Carolina also reviewed and assisted with development of the final questionnaire.
The survey instrument was divided into four domains: patient population, practitioner demographics (Table I) , practice characteristics (Tables II and III) , and Medicaid issues (Table IV) (Table   IV) . The respondents were asked if they perceived each of these problems to be "not a problem", "a minor problem", "a major problem", or "don't know".
Data collection
We obtained practitioner data information from the North Carolina Health Professions Data System (HPDS), which is maintained by the Policy Unit within the Cecil G. Sheps to all items were compared using the exact Mantel-Haenszel Chi-square test except for those questions with continuous responses, eg. percent of patients with insurance. For these items, the Mantel-Haenszel row-mean score statistic was used to compare the three groups.
Respondents who specified "Don't Know" to the barrier to participation items were excluded to yield a comparison of providers in the three groups who expressed an opinion. The number of respondents differed from question to question since some respondents did not answer every question. The level of significance was set at 0.05 for all analyses.
RESULTS
One hundred sixty eight eligible orthodontists responded to the survey. Two respondents were excluded from the data analysis because they responded with letters rather than completing the questionnaire, yielding an effective response rate of 166/203 (82% Board of Licensing Section of the Health Professions Data System (HPDS), Medicaid providers were located in 25 out of 100 counties in North Carolina (Figure 1 ). Based on the population density and median family income for each county 16 , there is no apparent trend that Medicaid providers are located in counties with lower population densities or lower median family incomes (Table III) . Figure 1 . Ninety-three of the 126 nonparticipating orthodontists (73.8%)
reported never accepting Medicaid.
The age, race, gender, and number of years in practice did not differ statistically among the three groups (current Medicaid providers, non-providers who accepted Medicaid at one time, and non-providers who have never accepted Medicaid) ( Table I) . Nor did the three groups differ in the number of new full treatment cases started in 2004, percentage of cases that had private insurance, percentage of cases that had no insurance coverage, percentage of cases quoted no fee or a reduced fee because the patient could not afford treatment, practice arrangement (solo versus non-solo), how busy the practitioner perceived the practice to be, or the proportion of practitioners with an average fee greater than $5000 (Table II) . Medicaid providers did have a significantly higher percentage of referred patients with Medicaid than both groups of non-providers (p<.0001). Current Medicaid providers, along with those who used to accept Medicaid in the past, also had a higher number of Medicaid inquiries in a typical month than non-providers who have never accepted Medicaid (p=.001).
A large number of non-providers who have never accepted Medicaid responded with "don't know" to questions regarding reasons why orthodontists may limit the number of Medicaid patients they treat (Table IV) . Thus, for the items related to barriers to participation in Medicaid, these respondents were excluded from the analyses.
All three groups perceived low fee reimbursement to be a major problem with the Medicaid program (Table IV) . This was the only issue where the opinions of the three groups did not differ significantly. For the remaining issues (Table IV) , current Medicaid providers, in general, perceived the issues to be no problem or a minor problem while non-providers (past and never) tended to report the issues to be minor or major problems. Interestingly, those who never accepted Medicaid and expressed an opinion were more likely to perceive the issues as major problems. 
DISCUSSION

Level of practitioner participation
The The high proportion of practitioners refusing to participate in the program is a major problem since it prevents Medicaid patients from accessing health care. Reasons for this decline include inadequate reimbursement, excessive paperwork/administrative burdens, payment delays, litigation concerns, and patient abuses of the program.
20-22
The blame for low participation in dentistry has also been placed on similar issues.
4,5,7-11
Practitioner and practice characteristics
Practitioner and practice characteristics do not appear to influence whether an orthodontist in North Carolina participates in the Medicaid program. This is unlike the findings from other areas of medicine and dentistry 4, 5, 11, 23 which postulate that age, number of years in practice, perceptions of how busy the practice is, practice arrangement, and average fees can affect a practitioner's decision to accept Medicaid. The effect of practice location, which has been shown to possibly influence Medicaid participation levels 5, 14, 23 , was not evaluated in depth in this study. However, the Medicaid providers who responded to the survey are located in only 25 of the 100 counties in North Carolina, with the northeastern part of the state having the least access to an orthodontist who accepts Medicaid (Figure 1 ). Orthodontists in Washington State who accepted Medicaid provided more discounted fees, received more inquiries from Medicaid patients, and were more likely to feel overworked. 14 In NC, however, the three groups of providers did not differ significantly in the average percentage of cases for whom no fee or discounted fee was quoted. One possible explanation is that non-providers may be giving back to the community by quoting no fee or discounted fees rather than dealing with the "hassle" of the Medicaid system 
Perceptions of the Medicaid program and patients
If practitioner and practice characteristics are not related to participation by NC orthodontists in the Medicaid program, what could influence an orthodontist's decision to participate? All three groups felt that the low fee reimbursement was a major problem with the Medicaid program (Table IV) . This finding is congruent with previous studies. 4, 5, [7] [8] [9] [10] [11] 14, 20, 22 With reimbursement rates of only about 55 to 65 percent of the customary fee, and coverage limited to severe "handicapping" malocclusions that would likely require more resources, it is not surprising that this may have an effect on the level of participation by orthodontists. Even so, low fee reimbursement and minimal opportunity for profiting financially did not appear to deter those who currently accept Medicaid from treating these patients. This supports the theory that factors affecting providers' participation in the Medicaid program are more complex than dissatisfaction with low reimbursement fees. 9, 11, 23, 24 Many of the orthodontists who have never accepted Medicaid responded with "don't know" to the questions in the perceived problems section. Except for the need for prior authorization (Table IV) , the majority (57 to 70%) responded with "don't know" to the issues related to the logistics of the Medicaid system. The lack of opinion regarding the Medicaid system may reflect a lack of knowledge about actual procedures and implementation of Substantially fewer (24 to 38%) of those who have never accepted Medicaid responded with "don't know" to the patient-related issues. Of those who gave an opinion on the perceived barriers, the majority felt that all of the issues, both logistic and patient related, represented major problems (Table IV ). In fact, over 80% cited the issues related to disruption of practice efficiency (no show/cancellation/tardiness) as major problems.
Perhaps these preconceived perceptions could be altered by incorporating Medicaid patients into residency clinics to allow residents hands-on experience with the logistics of the system and give them a more realistic view of the Medicaid program and patients. Residency training programs can also foster a higher level of altruism and sense of social responsibility through educating about public health principles. Extramural rotations would also encourage residents to be more socially and culturally aware. In addition, the local dental community and the influence of peers may play an important role in decreasing barriers to access.
Because Medicaid approves a case based on whether it is a "handicapping occlusion,"
Medicaid coverage is usually limited to patients with severe malocclusions who require complex and costly treatment approaches. King et al 
